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LL efficiencyLL efficiencyLL efficiencyLL efficiencyLL efficiencyLL efficiencyLL efficiencyLL efficiency
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Combi Combi Combi Combi Combi Combi Combi Combi efficiencyefficiencyefficiencyefficiencyefficiencyefficiencyefficiencyefficiency

η
-3 -2 -1 0 1 2 3

0

0.2

0.4

0.6

0.8

1

recoη 00.2
0.40.6

0.81

p
T

 
(

G
e

V
)

0
1

0
2

0
3

0
4

0
5

0
6

0
7

0
8

0
9

0
1

0
0

00.2
0.40.6

0.81
p

 
(

G
e

V
)

Tncyncyncy ncy



25 July 2001 Linked List Segment reconstruction
O. Peters

4

Efficiency calculationEfficiency calculationEfficiency calculationEfficiency calculationEfficiency calculationEfficiency calculationEfficiency calculationEfficiency calculation

• MC segment requires two wire hits
• Reco segment is found when it is close 

(dR < 40 cm) to MC segment
• Efficiency takes out geometrical 

acceptance
• But includes hit reconstruction efficiency

– PDT single wire efficiency: 95%
– MDT wire efficiency: 99%

• ‘Real’ efficiency: 98.3%
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LL central resolutionLL central resolutionLL central resolutionLL central resolutionLL central resolutionLL central resolutionLL central resolutionLL central resolution
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Chi2 / ndf = 508.7 / 66

 17.91 ±Constant = 612.7 

 0.0001474 ±Mean     = -0.0003739 

 0.0001938 ±Sigma    = 0.008333 

recoη - MCη
recoη - MCη

Nent = 3818   

Under =     49

Over  =     61

Chi2 / ndf = 508.7 / 66

 17.91 ±Constant = 612.7 

 0.0001474 ±Mean     = -0.0003739 

 0.0001938 ±Sigma    = 0.008333 
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 20.92 ±Constant = 739.5 

 0.0001234 ±Mean     = 0.0003183 

 0.0001563 ±Sigma    = 0.007038 

recoθ - MCθ
recoθ - MCθ

Nent = 3818   

Under =     58

Over  =     45

Chi2 / ndf = 453.3 / 66

 20.92 ±Constant = 739.5 

 0.0001234 ±Mean     = 0.0003183 

 0.0001563 ±Sigma    = 0.007038 
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 8.469 ±Constant = 356.7 

 0.000537 ±Mean     = -0.0003696 

 0.0005444 ±Sigma    = 0.03219 
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Chi2 / ndf =   175 / 47
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Vertex constraintVertex constraintVertex constraintVertex constraintVertex constraintVertex constraintVertex constraintVertex constraint

• Use vertex to constrain A-layer segment
– Valid for low pT tracks?

O
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LL central resolution with LL central resolution with LL central resolution with LL central resolution with LL central resolution with LL central resolution with LL central resolution with LL central resolution with 
vertex constraintvertex constraintvertex constraintvertex constraintvertex constraintvertex constraintvertex constraintvertex constraint
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Nent = 3817   

Under =     38

Over  =     48

Chi2 / ndf = 596.6 / 60

 21.29 ±Constant = 659.8 

 0.0001355 ±Mean     = -0.0003011 

 0.0002036 ±Sigma    = 0.007581 

recoη - MCη
recoη - MCη

Nent = 3817   

Under =     38

Over  =     48

Chi2 / ndf = 596.6 / 60

 21.29 ±Constant = 659.8 

 0.0001355 ±Mean     = -0.0003011 

 0.0002036 ±Sigma    = 0.007581 
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Nent = 3817   

Under =     44

Over  =     37

Chi2 / ndf = 518.3 / 58

 25.74 ±Constant =   821 

 0.0001103 ±Mean     = 0.0002451 

 0.0001621 ±Sigma    = 0.006254 

recoθ - MCθ
recoθ - MCθ

Nent = 3817   

Under =     44

Over  =     37

Chi2 / ndf = 518.3 / 58

 25.74 ±Constant =   821 

 0.0001103 ±Mean     = 0.0002451 

 0.0001621 ±Sigma    = 0.006254 
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Nent = 3817   

Under =     22

Over  =     23

Chi2 / ndf = 174.7 / 46

 8.468 ±Constant = 356.5 

 0.0005373 ±Mean     = -0.0004005 

 0.0005452 ±Sigma    = 0.03221 
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 0.0005452 ±Sigma    = 0.03221 
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Under =     63

Over  =     77

Chi2 / ndf =  1181 / 82

 31.49 ±Constant = 553.1 

 3.685e-05 ±Mean     = 9.15e-06 

 9.589e-05 ±Sigma    = 0.0018 
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 31.49 ±Constant = 553.1 
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 9.589e-05 ±Sigma    = 0.0018 
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Combi Combi Combi Combi Combi Combi Combi Combi central resolution central resolution central resolution central resolution central resolution central resolution central resolution central resolution 
(with vertex constraint)(with vertex constraint)(with vertex constraint)(with vertex constraint)(with vertex constraint)(with vertex constraint)(with vertex constraint)(with vertex constraint)
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Under =     11
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Chi2 / ndf = 133.7 / 62

 4.252 ±Constant = 61.26 

 0.0006097 ±Mean     = 0.0009712 

 0.0007751 ±Sigma    = 0.01416 
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Under =     11
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Chi2 / ndf = 133.7 / 62

 4.252 ±Constant = 61.26 

 0.0006097 ±Mean     = 0.0009712 

 0.0007751 ±Sigma    = 0.01416 

recoθ - MCθ-0.2 -0.15 -0.1 -0.05 0 0.05 0.1 0.15 0.2
0

20

40

60

80

100

recoθ - MCθ

Nent = 700    

Under =      7

Over  =     10

Chi2 / ndf = 117.8 / 54

 4.612 ±Constant = 69.75 

 0.0005614 ±Mean     = -0.0003688 

 0.0006594 ±Sigma    = 0.01293 
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Under =     28
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Chi2 / ndf = 221.7 / 70

 1.723 ±Constant = 20.35 

 0.0004171 ±Mean     = 0.001053 

 0.0005795 ±Sigma    = 0.008201 
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 1.723 ±Constant = 20.35 

 0.0004171 ±Mean     = 0.001053 

 0.0005795 ±Sigma    = 0.008201 
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LL forward resolutionLL forward resolutionLL forward resolutionLL forward resolutionLL forward resolutionLL forward resolutionLL forward resolutionLL forward resolution
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Under =     96

Over  =    102

Chi2 / ndf = 654.4 / 91

 6.141 ±Constant = 208.6 

 0.0004243 ±Mean     = -0.00144 

 0.0005437 ±Sigma    = 0.02342 

recoη - MCη
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Nent = 3914   

Under =     96

Over  =    102

Chi2 / ndf = 654.4 / 91

 6.141 ±Constant = 208.6 

 0.0004243 ±Mean     = -0.00144 

 0.0005437 ±Sigma    = 0.02342 
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 0.0002118 ±Mean     = 0.0006495 

 0.0002567 ±Sigma    = 0.01208 
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 11.84 ±Constant = 429.7 

 0.0002118 ±Mean     = 0.0006495 
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Chi2 / ndf =  1359 / 93

 3.311 ±Constant = 102.9 

 0.0001875 ±Mean     = 0.0002046 

 0.0002209 ±Sigma    = 0.009004 
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Nent = 3914   

Under =    115
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Chi2 / ndf =  1359 / 93

 3.311 ±Constant = 102.9 

 0.0001875 ±Mean     = 0.0002046 

 0.0002209 ±Sigma    = 0.009004 
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LL forward resolution with LL forward resolution with LL forward resolution with LL forward resolution with LL forward resolution with LL forward resolution with LL forward resolution with LL forward resolution with 
vertex constraintvertex constraintvertex constraintvertex constraintvertex constraintvertex constraintvertex constraintvertex constraint
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  11.5 ±Constant = 347.8 

 0.0002547 ±Mean     = -0.001253 

 0.0003898 ±Sigma    = 0.01407 
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Nent = 3915   

Under =     51

Over  =     56

Chi2 / ndf = 740.5 / 88

  11.5 ±Constant = 347.8 

 0.0002547 ±Mean     = -0.001253 

 0.0003898 ±Sigma    = 0.01407 
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Chi2 / ndf = 738.3 / 70

 26.31 ±Constant = 782.7 

 0.0001146 ±Mean     = 0.0005909 

 0.0001829 ±Sigma    = 0.006379 
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Nent = 3915   

Under =     23

Over  =     25

Chi2 / ndf = 738.3 / 70

 26.31 ±Constant = 782.7 

 0.0001146 ±Mean     = 0.0005909 

 0.0001829 ±Sigma    = 0.006379 
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Chi2 / ndf = 314.6 / 95

 7.574 ±Constant = 368.9 

 0.0005148 ±Mean     = 0.0012 

 0.0003611 ±Sigma    = 0.03063 
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Nent = 3915   

Under =     35

Over  =     25

Chi2 / ndf = 314.6 / 95

 7.574 ±Constant = 368.9 

 0.0005148 ±Mean     = 0.0012 

 0.0003611 ±Sigma    = 0.03063 
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 36.67 ±Constant =  1393 

 1.581e-05 ±Mean     = 1.179e-05 

 1.665e-05 ±Sigma    = 0.0008726 

recoα - MCα
recoα - 

MC
α
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 36.67 ±Constant =  1393 

 1.581e-05 ±Mean     = 1.179e-05 

 1.665e-05 ±Sigma    = 0.0008726 
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Combi Combi Combi Combi Combi Combi Combi Combi forward resolution forward resolution forward resolution forward resolution forward resolution forward resolution forward resolution forward resolution 
(with vertex constraint)(with vertex constraint)(with vertex constraint)(with vertex constraint)(with vertex constraint)(with vertex constraint)(with vertex constraint)(with vertex constraint)
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Under =     13

Over  =      7

Chi2 / ndf =   135 / 55

 5.689 ±Constant = 88.79 

 0.0004488 ±Mean     = -0.0008657 

 0.0005279 ±Sigma    = 0.01073 
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Nent = 752    

Under =     13

Over  =      7

Chi2 / ndf =   135 / 55

 5.689 ±Constant = 88.79 

 0.0004488 ±Mean     = -0.0008657 

 0.0005279 ±Sigma    = 0.01073 
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Over  =      5

Chi2 / ndf = 129.8 / 42

 13.03 ±Constant = 202.7 

 0.0001963 ±Mean     = 0.0004185 

 0.000243 ±Sigma    = 0.004859 

recoθ - MCθ
recoθ - MCθ

Nent = 752    

Under =      0

Over  =      5

Chi2 / ndf = 129.8 / 42

 13.03 ±Constant = 202.7 

 0.0001963 ±Mean     = 0.0004185 

 0.000243 ±Sigma    = 0.004859 
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Under =      3

Over  =      1

Chi2 / ndf = 94.84 / 59

 3.706 ±Constant = 78.06 

 0.001062 ±Mean     = -0.0001321 

 0.000722 ±Sigma    = 0.02672 
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Under =      3
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 3.706 ±Constant = 78.06 

 0.001062 ±Mean     = -0.0001321 

 0.000722 ±Sigma    = 0.02672 
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Chi2 / ndf = 174.3 / 40

 16.22 ±Constant = 259.5 

 3.89e-05 ±Mean     = -8.358e-05 

 3.946e-05 ±Sigma    = 0.0008559 
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recoα - MCα

Nent = 752    

Under =     14

Over  =      7

Chi2 / ndf = 174.3 / 40

 16.22 ±Constant = 259.5 

 3.89e-05 ±Mean     = -8.358e-05 

 3.946e-05 ±Sigma    = 0.0008559 
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Timing & errorsTiming & errorsTiming & errorsTiming & errorsTiming & errorsTiming & errorsTiming & errorsTiming & errors

• Optimized build on d0mino
– Linked List algorithm: 9 ms/µ
– Combinatorial: 12 ms/µ

• Time on L3 node: unknown
– Estimate 3-4 times faster than d0mino

• Errors on segment need work
– But first figure out errors on hits!


